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of the absorption rwdiumt and produced a ccnsaquent change in tha ahapa of
tha gma-rata-versus-t b curves du-lngthis period.

1.3 THEORY

T& carma radiat io~ ~:dt ted from a nwle s.r d~tonrn~ion my ha divided
into t~o porti~ns: initial and ra sidual rellatlon. The resk.hwl W@ ion
may incl’uda r$d:at ion b th Ilwn f snout and f .roa nautron-irduced ~dt ivity.
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induced activity. The tiecay rate of the residual radiation from fellout
uU.1 follobI appnxi~atily the expression:

.

and
.

Where: It =

1, =

t =

r =

exposure ra!e at time t

exposure rlie at unitUn>e

time

cqms ure beiween times ttand ~, where

VIP: re: 1 =
I)

il.2)

i
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i
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and distances have &en c~c~stid (?~fex~nce 5) ~ ~ ~~ v~ues ~
shown in Table 1.2. For o.anidimctiond de+-ctors$ tk exp.%ssion i9t

b
= IOBVXp(-vD) tl.3)
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6). The higMr the yield, the larger is this percentage. A elmplifled
tmntawnt of the hydrdjmalc of.ftict fol.10ws.

Assuming a sp”rmrw oi volume VO, rndius R, and filled with a gas of
density p. and raass M, then

●

(1.4)

bt tha gas be cazpressed into a shell With t~c~e~s M (R ren~-
ing constsnt). The new gas volum h expm ssed as Vi “Jith a derisity of
PO (vi =& Rz M). The sass has not ckqed; thus

.

(AR <<R)

(1.5)

(1.6)

X3
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Chuptef 2

PROCEDURE

A k“=sensiti?ity systest was used for .racwrlng high-initti- end
high--- sidual-g= r.xiistim rata a. For w amA.ng lowar w sidual-g-

radiation rato % fmrn fallout, th ina Lru@ztat ion was of high ~j]~itivity,
(Saa AppendlX for circuit theory of tha Instruzsntation,)

.
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Therefore, it has possible to plot the ificldent li~ht, or
as a function of tho dynode voltaLe.

kll electronics were aouuted inside a li61Jt-aluainum

.—

t

~avma radiation,

haus~ng l-orpro-
tection from weatkert thermal ililucnces, cnii-smdl blast prvssms, The
o~tput was recorded on a Misto+ recordin~ :r.illfimltwterj Miich ncwded
bQ17QIara&S f170a0.2 r/k~ to ib r/hr for Q pariod frou 1 zinute to 24
[.Ours ●

/. For field installations, tk.e instrumntntlon s]s$ems descriki in
sections 2.1.1 and 2.1.2 Gere ruu.nted inside ste.wdm~ 55-i@10n ~toel
dms imbedded in concrete. Fisure 2.1 is a L.Lockdls&rsm ot’tl~ecWLectOr
Systas .

2.1.3 S&cial Iktector System..----.— A special detector system was—.. -.— —-
signed and constructed to dctemifie the effects of Mgh-gnma rates

DETECTOR HEAO
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CRYSTAL
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the incident gamm rate, whib the bad-covenx3 one detected l/100 of this
rute, and also rece~ved only l/M of the total exposm.

TO calibrat.a tha station with t~ norm.1 head, tb first ~t!md was
used ds described in tiction 2.2.1. This mqul.rad the place-=nt or a
density-fo~ neutral filtar ket~cn tha crystal and tb pk~tomltip.ller
tub of tb normal station tc inc~~ace tk rango ta ld r/hr. The lead-

covemd head required only a Zansity-tua neutral filter, inas.mch as t!a
load coverti.g s>rved to attonu~te the lncida:~t cama radiatim by a fac-
tor of 100 (cquivd.ent to a c!orisity-tuo filter).

If tk two datector iwads track, t.% crystals are not &ir.g differ_
entially affected by gamza ratas o.nd cumulative expsum a. If tka cLatec-
tors da noti track, it is an l.r.dication t,hat timrs is a rate or cum.1~.ti.ve
exposure dl~pemtenca of tbo .systcm or a significant cMm&o ti th spctra.1
quality of incident rud iat ion. In ti-a evant tk.at scintillation crystals
am sham to be r.aithor r&ta nor docaga dapendeat, tk asstipt ion ?&y be
msda tk,~t a rmsrly llneer extrspolatian of lab-intensity calik-iitlon can
ta porfommd,

.

.

2.2 CALID,RATION
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next fourteen hours.
?:&m 2.2 shows that at Station 22Q.089 f~out stexted to build Up

abut 15 dmit.es aftir tb detonation md macbd a w~~ ra~ of 3$M
r/hr. Tka ktegrated expsum was 133 i* during the first ~~ Y,oms.
decay e~~ant was 0.81 for the pried H + 1 to abut H + A8 hem-s.

Ikcaasd of tho unexpctid high yield of Shot 1, t~ instwntatloa
=l,at.!aa~..~~$ariol.!s d.mesa * Lovr+fisit.ivf.t.y Ste.tion 2?0.19 on Atin wnn-.. .
destroyad by blast. Fallout Stations 221005 cm Bravo, 221.04 on Alfas

I 1 I I I I

! I IJI
1- #E+=f3!F!FE3sBiil

<,...1!
TIME (SSC)

21
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Shot 2 was of such s 10U levd compzuwd to existing backgrcnml that fall-
out stations on Otm, Dog~ =“4 i%ter did not obti &03d ncord@o

. 3.1.3 Shot 3. No Initial-gamma rati data wan obtained teeause of
the uiid-~yield of Shot ~. Fallout Station 220.12 on Oog pxm-
vided a good NCOrd (see Fi&uw 3.3)s F~ou~ at=~d to ~~d UP abo~~
20 dnutas after the detonation and reached a maximumof 24 rhr. I.nti-. gra~d a.~suna was 51 r in Um first 15 hour-s. Ths decayexponent was

1.2$ for tka ~riod H + 1 to H + 12 bur80

3.2 D.4SAWWMATION

25

. ----- .—-. .------- .-’- —------.- .
-— .-.

i
i

i

\

,

.. ___ .-



. . —- —--- ---- -~ &

---- —,-— — ------ —
. .— .—-

.—.. -...—. .- .A—

t

—.
—

—.

—

—.

——
—
—

—

—

—.

—

..—

.

—. —- . - --

\——-- ----

—-

—
—.

— ..—.-

i -—.

~ ‘
,-—--

K2

●

✎

.

.

I

26

SECRET



c

. .
.--’— . .. —. —-.. . . . .:-k. . .- -—— ‘.. .. L-.. ~—— ..d.i, -> .- ..~

FOSUZ%vss less than 1(Yr. This nsw.r~ption is basal on data stawing that
the respnsa of scintillatiortqa crystsls is no~ adversely affected by
total exposures of laSS than 10ir (Ibfareiica‘7).

.

—. —-- —— —..-
D16$.mIx~0 bJ*@ station corn T-
Gmwhl ‘AM

———. —

r** t r hr

St,ut1i

83,762 2.1 220!23 lm !! +82

2.2 2AI.08 133 n*z2

42,372 2.1 2.1o.12 6,C@3 II*IS
2.2 ~~.~ 3,735 U*ZI

15,)19 2.1 210.U 2,Ma H*1U
2.2 220.0? 1,23? H*1O

—- —-
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Chopter 4

CONCLUSIONS
The folloting ccnclmiona WI% reached, basad on the empirical results
of Projact 2.2, ar.d on collateral data obtained from other Castle proj-
ects:

T.% pasmgo of the shock front from ground zero to and through the
de tact or station has a acrked effect on the init hl.-gama rsdiRtion rate
f~r high-yield ?aq.wns. ‘he prcentage of totd-.ini%ial-~ mua-rediat~on
expxu~ rece ivcd pr:ior and mbsa quant to tkm arrival of tha shock f rent
uaa found to ta a function of the distmces frcm grovmd zero.

liitinl-ea~~a rmiiation is of negligible Sigaifi.cance since blast

ml tbrzz affects in tb saxa rarl~o of dlstaxce e we so great that
SU.ViVtti kc~ihj be possible only if prsonnel wm disposed insida blast-
and therml.-pmof bunks rs.

Tkm rata of decay of the re aMuel field rediation from fallout vas
foumd to vary with distance and di=ction fmm Cround zero. Tta rate of
d3cay inc~ as?s ra%kar abruptly saveral. lxuu-s after tbo ~otonat ion. This
my to Qttrlbuted to the presance of slmrt-livad kctopes in th resMwd

contcdnation and to IM.otlonelization of fal.loct materials.
Figure 4.1 imiicatas that Project 2.2 msa~’m~nts of initi~-g~

rsdiation expmras fron t kmonucle ar ckvlces of high yield are in good
agz~~znt with data frmu HThe Kucle ar F$Aip.t ion Hmdbor)k~nA2’SW1100.
It shculd lM notad, ho”aver, that tha Czstla Project 2.2 data was one of
tb sources used In tb preparation of tb pxwtiction curws of that hs.nd-
book .

.
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Chilplef 3

Ofld Lvscus$lotv
, 3.1 GwMAL

Fi.Qwa 3.1 ta 3.6 am plots of gazma rate vertis tim at various
distancea from ground zaro.

ExaAnation of tha figuxws mkes apparent tho ofrect or the sk,ock-
front pn3saGe t.etneen ground zaro and the de tactor ctation duri;-% the

initkl-gazu radiatlm. A.ftar tb gew3qe of t?a shock Cront, th initiai”
gaima rate rose nlmst to tke saim valuo as it was at the tim of detona-
tion.

Tuble J.1 mxmariza a th gesrm-radi at ion data for tlm ~tation? usad
during Shots 1$ 3, and i+. Ths extensive instmxwntation oriefidly planned
was not follow:d bacau= of tl~ W.er@cted S033 of most of th3 oquiym?nt
StOred On TsAti during Shot ~ , Out Of a total Of 30 bl_ and 5 hQh-
censitivity instrumfi%s~ ordy xven of tha forzmr mi tw3 of tha latter
L%re salveged for- mcccding shots.

19
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N~ICE : When government or other dravings, speci -
fications or other data are used fer any pu~se

$
other than in conriection ulth a definitely .rela d
govermmmt procurmumt operation, the U. S. , ,,, }

tGove xnment thereby Incurs no rewms Ibllity, n r any
obligation whatsoever; and the fact that the Gavem -
ment may have fomulat ed, ttwnished, or in any way
supplied the said drwi~gs, specifications, or other
data is not to be regafied by implication or other-
wise as in my manner licensizg the bolder or any
other person or csrpom’:.ion, or conveying any rights

or permission to m..nufacture,use or sell asy
patexXed I.n\”entionthat mw in w WY l)~z related
thereto.
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THIS IXXHMW1’COhTAIl$S INTFOPAWTION

AFFECTING TIE NATIONAL IMYENSE OF

THE W’~~ STATES WT.’ITIINTKE KIM.N-

ING OF THE ESPICY!MX LAWS, TITLE 18,

U.s.c.,SECTIONS793 and 794. THE

T’PAHIXSSION OR T!W REVELATION OF

BY LAW.
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